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Description 

Background of the invention 
Field of the invention 

The present invention relates to data pro- 
cessing systems and more particularly to data 
processing systems of the type having memory 
systems that interface with other parts of the data 
processing system. 

Description of the prior art 

There are many references in the prior art that 
relate to computing systems employing some 
form of memory sharing. Some examples follow. 

U.S. Patent 4,096,571 issued June 20, 1978 to 
Vander Mey, entitled "System for Resolving 
Memory Access Conflicts among Processors and 
Minimizing Processor Waiting Times for Access 
to Memory by Comparing Waiting Times and 
Breaking Ties by an Arbitrary Priority Ranking", 
describes a computer system embodying four 
processor modules and four memory modules. 
The processors share the memory modules on a 
time shared basis. Bidirectional data transfers 
between memories and processors are accom- 
plished by using a group of common signal lines 
called the address/data bus which supplies and 
transfers the data. 

U.S. Patent 4,257,095 issued March 17, 1981 to 
Nadir, entitled "System Bus Arbitration, Circuitry 
and Methodology" describes a structure wherein 
a system bus and a plurality of digital processors, 
input and output devices and memories may be 
shared in an intelligent and efficient manner by 
using an arbitration method and an arbiter and 
bus controller circuit which allows a lower priority 
processor or user to access the system bus during 
those times in which a higher priority user of the 
system bus is not actively accessing the system 
bus. 

These two references are typical of shared bus 
systems and are distinct from the linked memory 
concept of the present invention. 

U.S. Patent 4,212,057 issued July 8, 1980 to 
Devlin et at and entitled "Shared Memory Multi- 
Microprocessor Computer System" describes a 
computer system having two or more sub- 
stantially independent processors each of which 
has its own bus-type interconnection structure, 
and a shared memory accessible by any of the 
processors without interfering with the proper 
operation of the other processors. The shared 
memory may, if desired, appear to each of the 
two or more processors sharing it to be a different 
section of the total memory capability of the 
processor. 

This reference describes a shared memory 
system which is quite different from the present 
invention. In the present invention the sharing is 
accomplished by using a special memory chip 
and each processor has access to a separate 
memory array. Communications between these 
arrays are mediated through the on-chip row 
buffer allowing a very wide data path width 
between the arrays. 



In U.S. Patent 4,212,057, the two processors 
share a common memory array with circuitry 
which merely provides access to the common 
array by both processors on a contention or 

s priority basis. 

U.S. Patent 4,280,197 issued July 21, 1981 to 
Schlig and entitled "Multiple Access Store" is 
cited because it shows a memory cell permitting 
simultaneous read/write functions which is, how- 

w ever, quite different from the present invention. 

In addition to the prior art cited above, our co- 
pending European patent application Publication 
No. 97778 describes a 256x256 bit array with row 
addresses applied thereto. Column addresses are 

is applied to sense amplifiers and to a row buffer, 
and a secondary port is provided and employed 
for improved efficiency of data transfer. 

EP— A— 0 069 764, issued 24th December 1981, 
entitled "Random Access Memory System having 

20 High Speed Data Paths" describes an integrated 
random access memory structure incorporating 
an on-chip shift register which has parallel con- 
nection to row lines and further connection to at 
least one of the bit lines contained in the array. 

25 Furthermore, separate serial input and output 
lines to the shift register are provided, which are 
in addition to those lines normally provided by 
the RAM. 

In Elektronik Vol. 31, No. 2, published 29th 
30 January 1982, pages 76 to 84 describe a multip- 
rocessor architecture with data communication 
between a two port memory. 

US — A — 4 309 691 describes a modular multip- 
rocessor system comprising a plurality of data 
35 processing modules; each module containing a 
RAM having two ports; one port for access by one 
processor and the other for access by the next. 

A review in Electronics Vol. 46, No. 5, published 
1st March 1977 describes a memory chip which is 
40 divided into a pair of bit arrays; both of which can 
be separately accessed by a central data register 
which acts as a high speed buffer store for 
communication with external devices. 

45 Summary of the invention 

Memory systems in typical processor environ- 
ments generally have more than one logical 
interface to the other parts of the system. For 
instance, a main memory must interface to a 

so cache (CPU) at one time, and simultaneously to 
the I/O (disk), 

Similarly, a cache must interface to the CPU and 
to the main memory. Such interfaces are obtained 
via the usual port provided to the memory or 

55 cache. Improved performance in modern comput- 
ing systems has been obtained in numerous 
ways, some of these being multiprocessing, 
shared memories and extensive use of cache. 
These lead to even larger bandwidths and 

so capacity requirements on the memory systems, 
and the bandwidth has become a serious bot- 
tleneck. Attempts to improve the bandwidth in the 
conventional ways, using standard random 
access memory organization, has not been able to 

65 keep up with the requirements. An object of the 
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present invention is to provide new random access 
memory chip structures (communicating RAMs) 
and system organizations to eliminate thes bot- 
tlenecks. 

In other cases, bandwidth is most effectively 
increased by providing a second I/O port; how- 
ever, once again, the cost can be excessive- The 
present invention relates to novel memory con- 
figurations which are cost effective means of 
increasing memory bandwidth for applications 
where the memory is shared, and/or rapid 
memory-to-memory transfers are needed. 

The cost effectiveness is achieved by use of a 
qua si -two port communicating memory chip 
which provides very nearly the bandwidth of a true 
two-port memory but at a much lower cost. A true 
two-port would either use two separate arrays for 
the same information, or a much more complex 
memory cell. The communicating RAM uses ordi- 
nary dynamic memory chips with the addition of a 
row buffer register and other controls to latch the 
usual 256 or 512 sense amplifiers, and isolators 
(FET switches) to select the row buffer and/or 
isolate it from normal memory operation. 

Another object therefore of the present inven- 
tion, is to provide a communicating random 
access memory system wherein data is trans- 
ferred between memories. 

A further object of the present invention is to 
provide a communicating multiprocessor random 
access memory system wherein each processor 
has access to a separate memory array and 
communication takes place via an on-chip row 
buffer circuit 

The foregoing and other objects, features and 
advantages of the invention will be apparent from 
the following more particular description of the 
invention as illustrated in the accompanying draw- 
ings. 

Brief description of the drawings 

Fig. 1 is a schematic block diagram of a shared 
communicating memory chip configuration 
according to the principles of the present inven- 
tion. 

Fig. 2 is a schematic block diagram of a comput- 
ing system using the shared memory configura- 
tion of Fig. 1 wherein the sharing occurs in main 
memory. 

Fig. 3 is a schematic block diagram of an 
embodiment of the present invention wherein the 
shared data paths can go off-chip. 

Fig. 4 is a schematic block diagram of another 
shared memory configuration wherein the shared 
memory is a store-in cache and the two caches 
must interface to the CPU and main memory. 

Fig. 5 is a variation of the embodiment of Fig. 1 
wherein two row buffers are provided to allow 
simultaneous access to different data in the same 
memory. 

Description of the preferred embodiment 

The communicating RAM concept is defined in 
terms of two different but related structure 
approaches. 



The f i rst st ructu re a pproach p rovid es fast, nea ri y 
simultaneous access to the same (shared) data. 
For systems requiring sharing of parts of memory, 
the communicating RAM with one row buffer 

5 provides a very large, on-chip data path to allow 
transfer of shared portions of data between 
separate memories. This embodiment is 
described relative to Figs. 1, 2 and 4. Fig. 3 is a 
variation of this concept. 

w The second structure approach combines the 
function of the first with fast, simultaneous access 
to different data in the same memory. Two row 
buffers with decoders provide two independent, 
asynchronous secondary ports while another row 

is buffer interfaces to allow quick transferof shared 
data between memories. This approach is 
described relative to Fig. 5. 

Fig. 1 illustrates one version, in block form, of a 
communicating memory configuration using 

20 memory chips which contain 64K bits. The chips 
have conceptually one or more bit arrays each 
consisting of words 256 bits long. 

More particularly, in Fig. 1, each memory chip 
has two bit arrays 10 and 12, each belonging to a 

25 different logical memory island. Sixteen chips 
would therefore provide two 64K byt& memories; 
the top islands of the sixteen chips being one 
memory and the bottom island being the other 
memory. The two I/O ports 14, 16 that are brought 

30 off the chip are both conventional, primary ports; 
one for each of the memories. The buffered 
secondary port is now located entirely on the chip. 
With sixteen chips, transfers between the two 
memories can occur 512 bytes at a tiem (i.e., 

35 16x256 bits). The row buffer 18 is provided with 
selector isolators such as simple FET switches so 
that data can be read when one memory is free and 
written when the other memory is free. The entire 
transfer can therefore take piace "invisibly" with 

40 no chip-to-chip transfer. An on-chip controller is 
needed to carry out this function. 

One specific application of the communicating 
RAM concept embodied in Fig. 1 occurs when two 
bus-oriented microprocessors need to share some 

45 memory. One solution is to place both micro- 
processors and their memories on a common bus, 
however, the bus bandwidth available will be 
halved and system performance may be adversely 
affected. Another solution is to attach the shared 

so memory on a common bus which is interfaced to 
each processor's respective private bus by means 
of an interface unit. However, there is still a bus 
contention problem if both processors need to 
read the shared memory simultaneously. Using 

55 memory chips configured as in Fig. 1, a system as 
shown in Fig. 2 is provided. The two processors 20 
and 22, with their memories 30, 32 and their buses 
26 and 28 are now linked by the shared memory 24 
which employs random access memory chips. 

60 Processor 20 can write into its half of the shared 
memory and initiate a transfer. The data is trans- 
ferred very rapidly over a wide on-chip data path. 
When the transfer is completed, both processors 
20 and 22 can read the data simultaneously 

65 without contention. If processor 22 needs to 
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modify th data, it can writ into its half of the 
memory and initiate another transfer. Note that 
with 16 64k bit chips each organized as shown in 
Fig* 1, each processor has 64k bytes of shared 
memory. The transfer of the entire memory can 
take place in 128 memory cycle times, and of 
smaller amounts of memory in correspondingly 
less time. An on-chip control unit (34 Fig. 1) is 
needed to oversee the transfer process and pro- 
vide status information to the two processors. A 
sophisticated controller could also relocate the 
data during the transfer operation, i.e. the k-th 256 
bit row in one half of memory need not be copied 
into the same row in the second half. This linked 
memory architecture is particularly useful in 
situations where processing is accomplished in 
stages by separate general or special purpose 
processors. 

Data processed by processor "n" is rapidly 
transferred to processor "n+1", and processor 
"n" can immediately start processing new data. 
Thus the processors may execute asynchronously 
and in parallel with synchronization occuring only 
at data transfer time. High performance graphics 
display systems seem to be ideal vehicles for 
such an architecture. 

The communication RAM using the chip con- 
figuration of Fig. 1 is attractive because it avoids 
chip-to-chip transfer of data and avoids the need 
for any decoding on the row buffer since 256 bits 
can be transferred directly. Decoders can be used, 
if desirable, to select only certain parts of the 256 
bits on each chip for transfer. It should be noted, 
however, that if the memory system configura- 
tion is such that data must be transferred between 
memory chips, the row buffer is still useful. For 
instance, suppose the two separate memories 
each consist of a bank of eight chips as in Fig. 3, 
the transfer of data between these would consist 
first of loading the 256 bit row buffers on eight 
chips. Then the data is transferred on a separate 
bidirectional bus to the row buffer of the second 
bank of eight chips. The rate at which this is done 
is dependent on the number of I/O pins and bus 
lines, n 3 , connecting the secondary ports between 
pairs of chips in the two banks as shown. If there 
were 64 such lines (i.e., n s =64) between chip 
pairs, then four cycles of the row buffer would be 
required to transfer 256 bits from each of the eight 
chips of the first bank to each of eight chips of the 
second bank. Also, a decoder to select 64 out of 
256 would be needed on each chip, plus a read/ 
write control signal to each row buffer. While 
such transfer was taking place, normal read/write 
can occur simultaneously via the primary port I/O. 

Another example of the use of the communicat- 
ing RAM is shown in Fig. 4 where now the cache 
memory chips are organized as in Fig. 1 (note: the 
cache chips can be made in a diff rent technology 
to be faster). This configuration consists of two 
processors 40 and 42 which shar main memory 
44 and in addition, hav their own caches 46 and 
48 connected by a row buffer interface 50 (the 
connection of main memory to the cache can be 
by way of two on-chip row buffers described 



later). The each s work in a store-in mode 
wherein the latest chang s in information reside 
only in the cache. These changes are written back 
to main memory only when a cache miss and 

5 subsequent "block write-back" occurs. In this 
case, if processor 40 has a cache miss it must first 
interrogate the directory of cache 48 to see if the 
desired block is located in the other cache. If the 
answer is "yes", the desired block must be trans- 

w ferred from cache 48 to cache 46. This transfer can 
be greatly facilitated if the cache memory chips 
have the row buffer interface configuration 
shown in Fig. 1 for interface 50. The on-chip 
control unit can transfer the appropriate cache 

15 block in one cycle so that processor 42 is locked 
out of its cache for only one cache read cycle. 
Note that the size of the memory bit arrays and 
the bit array aspect ratio should be designed 
bearing in mind the size of the cache block and 

20 the overall cache size. Again, appropriate inter- 
lock mechanisms are needed. The examples in 
Figs. 2 and 4 use communicating RAM's with only 
one row buffer in a particular mode of sharing. It 
is apparent that two or more row buffers can be 

25 incorporated on-chip to provide additional ver- 
satility. For instance, two row buffers on-chip 
would allow the two organizations of Figs. 2 and 4 
to share data with other memories simul- 
taneously. Another particularly important applica- 

30 tion of such a general concept is shown in Fig. 5 
which consists of a multiprocessing environment 
where two (or more) processors 52, 54 are shar- 
ing main memory 56, and each processor has its 
own private cache 58, 60. 

35 In prior art systems using two or more pro- 
cessors, contention will arise when both pro- 
cessors try to access main memory simul- 
taneously. This contention problem is greatly 
reduced when the main memory uses chips and 

40 the system configurated as in Fig. 5. The caches 
58, 60 are assumed to be store-through which 
require a write-back to main memory 56 anytime 
changes are made to any information in cache. 
Under this condition, if processor 52 has a cache 

45 miss, it will need to get a new cache block from 
memory. Processor 54 will also need to access 
main memory 56 each time information in its 
cache is changed. Suppose the caches use 128 
byte blocks and that the buses 62, 64 between the 

so caches 58, 60 and main memory 56 are eight 
bytes wide. Suppose further that the main 
memory 56 is organized as stacks of 16 chips 
each. When processor 52 has a cache miss, it 
addresses the main memory 56 and in one read 

55 cycle time loads four cache blocks into row buffer 
66. The desired cache block is then decoded and 
placed on data bus 62. Note that since the data 
bus is 64 bits wide, each chip places four bits onto 
th data bus. Processor 54 is locked out of main 
60 memory for only one read access cycle. If conven- 
tional memory chips organized as 16kx4 bits 
were used, processor 54 would be locked out for 
16 read cycles. Appropriate interlocks must be 
provided so that invalid data is not given to any 
65 processor. These interlocks ar application 
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dep ndent and will be described further. This 
configuration thus provides a significant improve- 
ment in bandwidth for a store-through cache in a 
multiprocessing environment. 

There are other similar applications in which 
the details are different but the essential concepts 
are the same. For instance, in systems employing 
arrays of microprocessors without caches, 
several processors often have need for simul- 
taneous access to different blocks of information 
in memory. The configuration of Fig. 5 can find 
use in many such applications. 

It should be obvious that an even more general 
communicating RAM configuration can be 
obtained by combining the principles of Figs. 1 
and 5. A chip such as in Fig. 1, with two separate 
memories that share via the row buffer interface 
18, can have two additional new buffers as in Fig. 
5 which are loaded from either one or both halves 
of the memories in Fig. 1. In such a case, simul- 
taneous accesses to different data in each of their 
separate row buffers can be taking place while the 
shared data is simultaneously transferred 
between the two memories using the interface 
row buffer. It should further be noticed that 
sharing of the two halves of memory in Fig. 1 can 
be done with two independent row buffers (such 
as in Fig. 5) in place of the interface row buffer 18 
as follows. Each row buffer can independently be 
loaded from memory 1 or 2 by a simple 
multiplexer. When CPU 1 requests shared data 
residing in memory 2, the data is first checked for 
access rights and if permitted, is loaded into row 
buffer 1. CPU/cache 1 then has access to this data. 
The limitation to such a scheme is that each time 
row buffer 1 is loaded from memory 2, the access 
rights must be checked, even if this data was 
previously referenced. This is time consuming 
and awkward. It is better to block load the entire 
segment of shared data at one time from memory 
2 to 1, giving CPU/cache 1 free access to the entire 
data. 

What has been described is a quasi-two port 
memory system employing a communicating 
random access memory using dynamic memory 
chips having on-chip row buffers and controls. 
Particular embodiments of the memory system 
have also been described including memory shar- 
ing a main memory, memory sharing wherein the 
shared data paths can go off-chip, memory shar- 
ing using a store-in cache with two caches inter- 
facing to a CPU and main memory, and an 
embodiment wherein two row buffers are pro- 
vided so as to allow simultaneous access to 
different data in the same memory. 

Claims 

1. A multiprocessor system comprising a com- 
municating random access shared memory con- 
figuration connected to said processors for trans- 
ferring data between said processors comprising 
a plurality of interconnected random access 
memory chips, 

each of said memory chips (Fig. 1) including 



first and second separate memory bit arrays 
having N word storage locations of M bit length, 
such array having its own row and column 
address decoder means and sense amplifiers, 

5 M bit buffer means (18) connected in. between 
and to said first and second bit arrays on each 
memory chip via selector/isolator means for 
selecting the buffer means and/or isolating it from 
normal memory operation, 

10 a first input/output port (14) connected to said 
first bit array on each chip for entering and 
removing data externally to and from said chip as 
selected by said respective row and column 
decoders, 

75 a second input/output port (16) connected to 
said second bit array on each chip for entering 
and removing data externally to and from said 
chip as selected by said respective row and 
column decoders, and 

20 control means (34) on each chip connected to 
said first and second memory arrays and said M 
bit buffer means for transferring in parallel M bit 
data between said first and second memory 
arrays via said M-bit buffer means and for trans- 

25 ferring data into and out of said first and second 
input/output ports. 

2. A multiprocessor system according to Claim 
1 wherein said plurality of interconnected random 
access memory chips are arranged in at least two 

30 separate memory banks, each of said memory 

banks including a number of said plurality of 

random access memory chips, and 
means connecting said second input/output 

port of each of said memory chips in one of said 
35 memory banks to a corresponding one of said 

memory chips in the other one of said at least two 

memory banks. 

3. A multiprocessor system according to Claim 
1 wherein a first processor (20) including a main 

40 memory is connected to said first input/output 
ports of said plurality of random access memory 
chips, and 

a second processor (22) including a main 
memory is connected to said second input/output 
45 ports of said plurality of random access memory 
chips, 

said plurality of random access memory chip 
functioning as a communicating random access 
memory for transferring data between said first 
so and second processor. 

4. A multiprocessor system according. to Claim 
3 wherein said main memory associated with said 
first and second process is a single memory 
shared by said processors and connected to said 

55 first and second memory bit arrays of said ran- 
dom access memory chips. 

5. A multiprocessor system according to Claim 
3 wherein said main memory associated with said 
first processor and said main memory associated 

60 with said second processor are first and second 
separate main memories connected to said first 
and second separate bit arrays of said random 
access memory chips. 

6. A multiprocessor system according to Claim 
65 4 wherein said single main memory furth r 
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includes a separate M bit buffer and decoder 
m ans connected to each of said first and second 
memory bit arrays. 

7. A multiprocessor system as claimed in claim 
1 in which a main memory is connected to said 
processors and said random access memory 
chips, 

a separate one of a plurality of M bit buffer and 
decoder means located in said main memory and 
connected to separate ones of said processor and 
random access memory chip, connected in 
between said first and second bit arrays in each 
memory chip, and 

additional control means in each chip to con- 
nect said M bit decoder means in said main 
memory. 

Patentanspruche 

1. Multiprozessorsystem, eine kommunika- 
tionsfahige RAM-Speicherkonfigu ration mit 
geteiltem Zugriff enthaitend, die an besagte Pro- 
zessoren angeschlossen ist, um zwischen besag- 
ten Prozessoren Daten zu ubertragen, mit einer 
Mehrzahi miteinander verbundener Ramspeicher- 
chips, 

wobei jeder der besagten Speicherchips (Abb. 
1) erste und zweite getrennte Speicherbittabellen 
besitzt, mit N Wortspeicherstellen, deren Lange M 
Bits betragt, und jede Tabelle ihre eigene Zeilen- 
und Spantenadressendecodiermittel und Rich- 
tungsverstarker besitzt, 

M Bitbufferspeichermittel (18), zwischen der 
besagten ersten und zweiten Tabelle eines jeden 
Speicherbits angeschlossen, Qber Wahtschalter- 
und Isoliermittel, um das Buffermittef auszuwah- 
len und/oderes vom normalen Speicherbetrieb zu 
isolieren, 

einen ersten Ein-/AusgangsanschluB (14) an der 
besagten zweiten Bittabelle auf jedem Chip, um 
Daten in den besagten Chip einzugeben und aus 
ihm abzurufen, entsprechend der Wahi durch 
besagte Zeilen- und Spaltendecoder, 

einen zweiten Ein-TAusgangsanschlufi (16) an 
der besagten zweiten Bittabelle auf jedem Chip, 
um Daten in den besagten Chip einzugeben und 
aus ihm auzurufen, entsprechend der Wahl durch 
besagte Zeilen- und Spaltendecoder, 

Steuermittei (34) auf jedem Chip, an besagte 
erste und zweite Speichertabelle angeschlossen 
und besagte M Buffermrttel fur die parallel Ober- 
tragung von Daten zwischen besagter erste und 
zweiter Speichertabelle uber besagte M-Bit-Buf- 
fermittel und fur die Ubertragung von Daten in 
und aus den besagten ersten und zweiten Ein- 
und Ausgangsanschlussen. 

2. Multiprozessorsystem gemaS Anspruch 1, in 
dem besagte Mehrzahi miteinander verbundener 
RAM-Speicherchips in mindestens zwei getrenn- 
ten Speicherbanken angeordnet sind, wobei jede 
besagte Speicherbank eine Anzahl besagter RAM- 
Speicherchipeinheiten enthalt, und 

Mitt I fur den AnschluS der besagten Ein- und 
Ausgangsanschlusse eines jeden der besagten 
Speicherchips in einer der besagten Speicher- 



banke an einen entsprechenden der besagt n 
Speicherchips in der anderen der besagten min- 
destens zwei Speicherbanke. 

3. Multiprozessorsystem gemafc Anspruch 1, in 
5 dem ein erster Prozessor (20) mit einem Haupt- 

speicher an besagte erste Ein- und Ausgangsan- 
schlusse der besagten mehreren RAM-Speicher- 
chips angeschlossen ist, und 
ein zweiter Prozessor (22), der einen Hauptspei- 

w cher enthalt, an besagte Ein- und Ausgangsan- 
schlusse der besagten mehreren RAM-Speicher- 
chips angeschlossen ist, 

wobei besagte Mehrzahi von RAM-Speicher- 
chips als kommunikatiqnsfahiger RAM-Speicher 

is funktioniert, fur die Ubertragung von Daten 
zwischen erstem und zweitem Prozessor. 

4. Multiprozessorsystem gemafc Anspruch 3, in 
dem besagter Hauptspeicher in Verbindung mit 
besagtem erstem und zweitem Prozessor ein 

20 einzelner Speicher ist, der auf besagte Prozesso- 
ren aufgeteilt wird und an die besagte erste und 
zweite Speichertabellenanordnung der besagten 
RAM-Speicherchips angeschlossen ist. 

5. Multiprozessorsystem gemafc Anspruch 3, in 
25 dem besagter dem ersten Prozessor zugeordneter 

Hauptspeicher und besagter dem zweiten Prozes- 
sor zugeordneter Hauptspeicher erste und zweite 
getrennte Hauptspeicher sind, die an die besagte 
erste und zweite getrennte Bit-tabelle der besag- 
30 ten RAM-Speicherchips angeschlossen sind. 

6. Multiprozessorsystem gemafc Anspruch 4, in 
dem besagter einzelner Hauptspeicher aufterdem 
einen getrennten M Bit Bufferspeicher und Deco- 
de rmittel besitzt, die an jede der besagten ersten 

35 und zweiten Speicherbittabellen angeschlossen 
sind. 

7. Multiprozessorsystem gemaS Anspruch 1, in 
dem ein Hauptspeicher an besagte Prozessoren 
und besagte RAM-Speicherchips angeschlossen 

40 ist, 

wahrend eines aus einer Mehrzahi von M Bit- 
buffer und Decoder Mittel im besagten Hauptspei- 
cher, an getrennte Chips unter dem Prozessor- 
und dem RAM-Spetcherchip angeschlossen ist, 
45 zwischen besagter erster und zweiter Bittabelle in 
jedem Speicherchip, und 

zusatzliche Steuermittei in jedem Chip, um 
besagtes M-Bit-Decodiermittel im besagten 
Hauptspeicher anzuschlieBen. 

50 

Revendications 

1. Systeme a multiprocesseurs comprenant une 
configuration de memoires de communication 
ss partagee a acces direct, raccordSe auxdits proces- 
seurs pour le transfert de donnees entre lesdits 
processuers et incluant une pluralite de micropla- 
quettes interconnectees de memoires a acces 
direct, 

so chacune desdites micropiaquettes a memoir 
(figure 1) tncluant des premier et second reseaux 
separes de bits de memoire, comportant N 
emplacements de memorisation de mots d'une 
longueur de M bits, chaque reseau possedant ses 

65 propres moyens formant decodeur d'adr sses d 
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lignes et de colonnes et ses propres amplifica- 
teurs de detection, 

des moyens (18) formant tampons a M bits, 
branches entre et raccordes auxdits premier et 
second reseaux de bits sur chaque micropla- 
quette de memoire par I'interm^diaire de moyens 
de selection/separation servant a selectionner les 
moyens formant tampon et les isoler par rapport 
au fonctionnement normal de la memoire! 

un premier acces d'entree/sortie (14) raccorde 
audit premier reseau de bits sur chaque micropla- 
quette pour introduire et retirer des donnees de 
I'exterieur en direction et a partir de ladite micro- 
plaquette, d'une maniere selectionnee par lesdits 
decodeurs respectifs de lignes et de colonnes, 

un second acces d'entree/sortie (16) raccordee 
audit second reseau de bits sur chaque micro pi a- 
quette pour introduire et retirer des donnees de 
I'exterieur en direction et a partir de ladite micro- 
plaquette, d'une maniere selectionnee par lesdits 
decodeurs respectifs de lignes et de colonnes, et 

des moyens de commande (34) situes sur cha- 
que microplaquette et raccordes auxdits premier 
et second reseaux de memoire et auxdits moyens 
formant tampon a M bits pour transferer en 
parallele les donnees a M bits entre lesdits pre- 
mier et second reseaux de memoire par I'interme- 
diaire desdits moyens formant tampon a M bits et 
pour transferer des donnees dans et a partir 
desdits premier et second acces d'entree/sortie. 

2. Systeme a multiprocesseurs selon la revendi- 
cation 1, dans lequel ladite pluralite de micropla- 
quettes de memoires a acces direct interconnec- 
ted, sont rang^es selon au moins deux ensem- 
bles s6par6s de m 6m o ires, chacun desdits 
ensembles de memoires comportant un certain 
nombre de fois ladite pluralite de microplaquettes 
de m6moire a acces direct, et 

des moyens raccordant (edit second acces d'en- 
tree/sortie de chacun e desdites microplaquettes 
de memoire de Tun desdits ensembles de 
memoires a une microplaquette correspondante 
fatsant partfe desdites microplaquettes de 
memoire de I'autre desdits au moins deux ensem- 
bles de memoires. 

3. Systeme a microprocesseurs selon la reven- 
dication 1, dans lequel un premier processeur (20) 
incluant une memoire principale est raccorde 
audit premier acces d'entr6e/sortie de ladite plu- 



rality de microplaquettes de memoire a acces 
direct, et 

un second processeur (22) incluant une 
memoire principale et raccorde audit second 
5 acces d'entree/sortie de ladite pluralite de micro- 
plaquettes de memoire a acces direct, 

ladite pluralite de microplaquettes de memoire 
a acces direct fonctionnant en tant que memoire 
de communication a acces direct pour transferer 
10 des donnees entre lesdits premier et second 
processeurs. 

4. Systeme a multiprocesseurs selon la revendi- 
cation 3, dans lequel ladite memoire principale 
associee auxdits premier et second processeurs 

15 est une memoire unique partagee par lesdits 
processeurs et raccordee auxdits premier et 
second reseaux de bits de memoire desdites 
microplaquettes de memoire a acces direct 

5. Systeme a multiprocesseurs selon la revendi- 
20 cation 3, dans lequel ladite memoire principale 

assocfee audit premier processeur et ladite 
memoire principale associee audit second pro- 
cesseur sont des premiere et seconde memoires 
principals separees raccordees auxdits premier 
25 et second reseaux separes de bits desdites micro- 
plaquettes de memoires a acces direct 

6. Systeme a multiprocesseurs selon la revendi- 
cation 4, dans lequel ladite memoire principale 
unique inclut en outre un tampon separe pour M 

30 bits et des moyens decodeurs, raccordes a cha- 
cun desdits premier et second des autres bits de 
memoire. 

7. Systeme a multiprocesseurs selon la revendi- 
cation 1, dans lequel une memoire principale est 

35 raccordee auxdits processeurs et auxdites micro- 
plaquettes de memoires a acces direct, 

I'un des moyens separes faisant partie d'une 
pluralite de moyens formant tampons et deco- 
deurs a M bits, situes dans ladite memoire princi- 

40 pale et raccordes a des microplaquettes separees 
faisant partie desdites microplaquettes de proces- 
seurs de memoire a acces direct, branches entre 
lesdits premier et second reseaux de bits dans 
chaque microplaquette de memoire, et 

45 des moyens additionnels de commande situes 
dans chaque microplaquette pour connecter les- 
dits moyens formant decodeurs a M bits dans 
ladite memoire principale. 

50 
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